
6/8/11	
   1	
  

The	
  JPL	
  Tropical	
  Cyclone	
  Informa5on	
  System	
  
-­‐	
  a	
  satellite	
  database	
  and	
  analysis	
  tools	
  	
  

to	
  study	
  hurricanes	
  	
  

S. Hristova-Veleva, P. P. Li , F. J. Turk, B. Knosp , Q. Vu 
B. Lambrigtsen, Y. Chao, Z. Haddad, D. Vane,  

H. Su, S. Tanelli 

M. Goodman, H. Conover (and team) 

June	
  9,	
  2011	
  

GRIP	
  Science	
  Mee5ng	
  	
  	
  	
  	
  



6/8/11	
   2	
  

RTMM	
   Remote	
  Presence	
  

Waypoint	
  
Planning	
  

Archive	
  &	
  
Analysis	
  System	
  

NRT	
  	
  
Satellite/Model	
  	
  

GRIP	
  
Data	
  

System	
  

Collabora5ve	
  
Portal	
  

Joint NASA JPL and MSFC Project  



6/8/11	
   3	
  

Tropical Cyclone – Integrated Data Exchange 
and Analysis System (TC-IDEAS)‏ 

Joint NASA Jet Propulsion Lab and Marshall Space Flight Center Project 
Funded by the Hurricane Science Research Program  

Objective: To facilitate fusion of multi-
parameter hurricane observations 
(satellite, airborne and in-situ) and 
model simulations with the purpose of: 

– supporting both research and field 
campaigns (incorporating RTMM)  ‏

– understanding the physical processes 
–  improving hurricane forecast by 

facilitating model validation and data 
assimilation 

– enabling the development of new 
algorithms, sensors and missions. 

Select by basin, name, or category with 
corresponding data availability timelines 

ER-2 /AMPR data over GOES IR 

RTMM 
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TC-­‐IDEAS	
  –	
  	
  
Historical	
  database	
  and	
  analysis	
  

hIp://tropicalcyclone.jpl.nasa.gov	
  
•  Data	
  Portal	
  

– Data	
  organized	
  by	
  year,	
  basin,	
  storm	
  
– DATA	
  and	
  imagery	
  
– A	
  wider	
  variety	
  of	
  data	
  types	
  (MLS,	
  OMI,	
  ARGO	
  floats,	
  
Ocean	
  Heat	
  Poten5al,	
  Mul5-­‐frequency	
  brightness	
  
temperatures,	
  full	
  set	
  of	
  radar	
  observa5ons,	
  retrieved	
  
precipita5on	
  parameters,	
  Aerosol	
  Op5cal	
  Depth)	
  

•  Analysis	
  System	
  
–  Will	
  communicate	
  with	
  satellite	
  and	
  airborne	
  data	
  	
  
–  Space	
  and	
  Hme	
  sub-­‐secHoning	
  and	
  aggregaHon	
  
–  Stability,	
  Skew-­‐T,	
  EOFs,	
  WRF	
  simulaHons,	
  instrument	
  simulators	
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2 main components 
In the current  
JPL TCIS 
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Download	
  
all	
  data	
  from	
  	
  
this	
  instrument	
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Download	
  
NetCDF	
  

At	
  this	
  5me	
  

All	
  data	
  on	
  	
  
this	
  day	
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New	
  Features	
  

•  The	
  large	
  scale	
  –	
  GE	
  
– Available	
  

•  SST;	
  TPW;	
  85	
  GHz;	
  AIRS	
  (Skew-­‐T)	
  

– Coming	
  
•  37	
  GHz,	
  Rain	
  Indicator,	
  AOT,	
  IR,	
  OHC	
  
•  Model:	
  	
  ECMWF;	
  GFS	
  

•  Format 	
  -­‐	
  netcdf	
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Analysis Tools – Current Status  
Single Parameter Statistics 
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• 	
  Collabora5on	
  with	
  NOAA's	
  
Hurricane	
  Research	
  Division	
  
• Used	
  the	
  JPL	
  GRIP	
  portal	
  to	
  
idenHfied	
  a	
  number	
  of	
  cases	
  to	
  
use	
  for	
  the	
  evaluaHon	
  of	
  different	
  
hurricane	
  forecasts.	
  	
  	
  
• 	
  Focus	
  on	
  evaluaHng	
  the	
  HRD's	
  
forecast	
  of	
  hurricane	
  Earl.	
  	
  	
  

• 	
  Used	
  the	
  model	
  forecast	
  of	
  the	
  
thermodynamic	
  and	
  hydrometeor	
  
fields	
  to	
  forward	
  simulate	
  satellite	
  
observables	
  (HRD).	
  	
  	
  

• 	
  Compared	
  the	
  structure	
  of	
  the	
  
observed	
  and	
  forecasted	
  storms	
  
(the	
  brightness	
  temperatures	
  at	
  
37	
  and	
  89	
  GHz).	
  	
  	
  
• Found	
  some	
  deficiencies,	
  even	
  
though	
  the	
  model	
  was	
  capable	
  in	
  
depicHng	
  the	
  precipitaHon	
  
structure	
  and	
  its	
  evoluHon	
  

• However,	
  the	
  previous	
  study	
  was	
  
mostly	
  qualitaHve.	
  	
  

-­‐	
  2010	
  Fall	
  AGU	
  mee5ng	
  –	
  Hristova-­‐Veleva	
  et	
  al.	
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Beyond	
  the	
  image	
  comparison	
  …	
  

•  In	
  this	
  study	
  we	
  again	
  used	
  the	
  HWRFX	
  model	
  
forecast	
  of	
  the	
  thermodynamic	
  and	
  hydrometeor	
  
fields	
  to	
  forward	
  simulate	
  satellite	
  observables	
  
(brightness	
  temperatures	
  computed	
  at	
  HRD)	
  

•  We	
  use	
  the	
  digital	
  data	
  to	
  evaluate	
  the	
  model	
  
forecast.	
  	
  We	
  consider	
  the	
  impact	
  of:	
  

– Satellite	
  sampling	
  
– Resolu5on	
  of	
  the	
  satellite	
  data	
  
– Physics-­‐induced	
  biases	
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•  Note	
  that	
  the	
  realis5c	
  storm	
  structure	
  does	
  not	
  
develop	
  un5l	
  12-­‐18h	
  into	
  the	
  forecast	
  cycle	
  

•  The	
  realism	
  decreases	
  afer	
  the	
  42h	
  forecast	
  
•  The	
  model	
  has	
  a	
  very	
  large	
  eye	
  and	
  does	
  not	
  show	
  

the	
  observed	
  eyewall	
  replacement	
  cycle	
  

STRUCTURE	
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EvaluaHng	
  the	
  iniHal	
  condiHons	
  
06
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Summary	
  
1.  The	
  long	
  spin-­‐up	
  Hme	
  might	
  be	
  the	
  result	
  of	
  

sub-­‐opHmal	
  iniHal	
  condiHons	
  which	
  do	
  not	
  
contain	
  the	
  observed	
  precipitaHon	
  structures.	
  

2.  During	
  the	
  model	
  iniHalizaHon	
  we	
  should	
  make	
  
every	
  effort	
  to	
  assimilate	
  the	
  microwave	
  
satellite	
  informaHon	
  inside	
  the	
  precipitaHng	
  
hurricane	
  core	
  in	
  order	
  to	
  incorporate:	
  

– the	
  precipita5on-­‐related	
  thermodynamics	
  
– the	
  important	
  vortex	
  asymmetries	
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• 	
  Using	
  instrument	
  simulators	
  
and	
  mulHparameter	
  satellite	
  
observaHons	
  we	
  can	
  
discriminate	
  between	
  model	
  
forecasts	
  using	
  different	
  
microphysical	
  assumpHons.	
  	
  	
  
• 	
  Assuming	
  hydrometeor	
  distribuHons	
  
with	
  smaller	
  parHcles	
  results	
  in	
  model	
  
forecasts	
  with	
  radiometric	
  signatures	
  
that	
  are	
  closer	
  to	
  observaHons.	
  	
  
• 	
  Will	
  have	
  impact	
  in	
  two	
  ways:	
  
– 	
  providing	
  guidance	
  on	
  the	
  opHmal	
  
set	
  of	
  physical	
  parameterizaHons	
  	
  
– 	
  improving	
  the	
  data	
  assimilaHon	
  
outcome	
  by	
  designing	
  model	
  fore-­‐casts	
  
whose	
  radiometric	
  signatures	
  are	
  close	
  
to	
  the	
  observed	
  ones,	
  increasing	
  the	
  
relaHve	
  importance	
  of	
  the	
  observa-­‐
Hons	
  during	
  the	
  assimilaHon.	
  	
  	
  	
  
• 	
  Improved	
  understanding	
  of	
  the	
  PSD	
  
characterisHcs	
  will	
  lead	
  to	
  decrease	
  in	
  
the	
  uncertainty	
  of	
  satellite	
  retrievals	
  of	
  
precipitaHon	
  which	
  ofen	
  use	
  model-­‐
derived	
  retrieval	
  databases.	
  	
  

• that	
  reflect	
  the	
  microphysical	
  
assumpHons	
  used	
  by	
  the	
  models.	
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Use	
  during	
  the	
  campaign;	
  	
  
Developer	
  vs	
  Non-­‐developer	
  


